Effect of transcatheter endovascular radiation with holmium-166 on neointimal formation after balloon injury in porcine coronary artery.
Neointimal formation in response to arterial injury is a major contributing element in restenosis after coronary balloon angioplasty and stenting. Endovascular irradiation has been reported to be effective in reducing restenosis. The purpose of this study was to investigate the effect of beta-emitting holmium-166 for the inhibition of neointimal formation in porcine coronary artery. A total of 34 pigs weighing 25 to 30 kg underwent oversized balloon injury (balloon/artery ratio, 1.3:1.4) at the proximal portion of the left anterior descending and circumflex arteries. One artery was randomly assigned to receive radiation after injury. Ho-166 was left in the balloon within the delivery catheter for a period sufficient to deliver 9 Gy and 18 Gy to a depth of 1 mm from the surface of the balloon. Four weeks later, pigs were sacrificed and hearts were perfusion-fixed, followed by histopathologic analysis and planimetry for measurement of maximal intimal thickness, intimal area, and fracture length. The coronary segment of the pigs in the control group had neointimal area of 1.18+/-0.55 mm2; the pigs in the 9-Gy group had neointimal area of 0.68+/-0.40 mm2 (P<.05 vs. control); and the pigs in the 18-Gy group had neointimal area of 0.29+/-0.12 mm2 (P<.01 vs. control). The maximal intimal thickness in the 18-Gy group (0.14+/-0.11 mm) was significantly reduced compared with the maximal intimal thickness in the control group (0.48+/-0.13 mm) (P<.01). Intracoronary radiation with liquid Ho-166 contained in a perfusion balloon catheter is feasible and effective in reducing neointimal formation after coronary overstretch injury in pigs. Therefore intracoronary irradiation on the injured segment may further reduce restenosis after balloon injury.